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2C. .IMAGER 

40 ...CCD SOLID-STATE IMAGING DEVICE 

A. . .UNIT CELL 

70.. DRIVING POWER SUPPLY 
V8. VERTICAL TRANSFER ELECTROOE 
VS.. VERTICAL TRANSFER ELECTROOE 
V4 VERTICAL TRANSFER ELECTROOE 
V3... VERTICAL TRANSFER ELECTROOE 
V2_ VERTICAL TRANSFER ELECTROOE 
V1 ...VERTICAL TRANSFER ELECTROOE 
*V1 ...VERTICAL TRANSFER PULSE 
®V2 VERTICAL TRANSFER PULSE 
<J»V3... VERTICAL TRANSFER PULSE 
*V4 ...VERTICAL TRANSFER PULSE 
*VS ..VERTICAL TRANSFER PULSE 
*VS ..VERTICAL TRANSFER PULSE 

B. .. VERTICAL CCO 

C. .. CHARGE DETECTING SECTION 
210 . CHARGE DETECTING SECTION 

D. .BAND UIDTINO SECTION 
230 ..BAND LIMITING SECTION 

E. ..CDS PROCESSING SECTION 
250 ..COS PROCESSING SECTION 

F. .. COLUMN SELECTING SECTION 
270 ..COLUMN SELECTING SECTION 

G . .. HORIZONTAL SCANNING SECTION 

280 ..COLUMN SELECTION PULSE GENERATING SECTION 
30. ..EXTERNAL CIRCUIT 
SO... TIMING GENERATOR TO 
290 ..(OUTPUT SIGNAL LINE) 



(57) Abstract: A CCD solid-state imaging device of a scanning reading type, its driving method, an imaging method, and an imager 
Vertical CCD columns can be allocated to one charge detecting section with a particularly small number of wires. Adjoining vertical 
CCD columns are allocated to one charge detecting section. The number of stages of voltage transfer between a vertical 
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CCD column and a voltage detecting section is varied, the arrangement of electrodes is contrived, or the driving timing is adjusted. 
The phases of charge transfer in adjoining vertical CCD columns of when the horizontal charge in the same position in the horizontal 
row direction produced in a photosensitive section is made to reach the charge detecting section are different from one another. 
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itii^'/v^ ^ v i ~ * v 6 t N m#^5pt<^P^^i^K-t*s 
25 ig-efc5„ r^-e, @4 e ©satlR^^^^ * v l ~ 

0 V 6 <Dm*J&<D*s{ ^ isff-*— h -C£>6o @5lililCCD 

1 3 0 *3 £Tf? -iEC CD 1 3 2Kl$5tt5 ^WlM t mm^l <D 
fell^V 1 ~ V 6 t rtvfcN3*n ^5 6 S^^si^^^/V^ <f> V 1 
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f CCDl 3 0^it)«^5-SSCCD 1 3 2 l£ *5 5 tt JE *° X 
M&<D «£ 5 i-* IICCD 1 3 O^ir/^^-ilLCCD 1 3 

0 5l^ti5 t> 4o©fei|iiVl, V 2 , ;V 3 , V4, 

V5, V6^> ig t^^{iu^ 9 L-ria^J ufc«®=i»3t(- 

10 ^V^T, fcSIiV 1 lttl©Sitl5S^^^ * V 1 Sr> 

«@V 2Kl2*aBflDSilCte336^^^ <*> V 2 Sr. ijg^tt^V 3 K 3 

i£ x W <f> V 4 3r . i|te5£«^V 5 5 *B g <D S H i|g i£ ^ ^ * <*> V 

5 Sr. V 6 \z. 6 m B ©illsS^;V^ * V 6 Sr. -^^^ 
15 tLfP^n-T -5 & <a £ -T 5 . ^tt, @6l:/7tJ:5l^ SSl^^^ 0 

4> V 1 ~ 4> V 6 Sr^^**<E2l«ffiv"l ~V 6 131 iii m J£ 

F (V^^?) # t£ jfc £ *u 5 „ * it , S*6i!t'*/i'**Vl~*V 

6 Srt7$*T^^tfeV l~V6(uttfflrfPilBt5ts 

20 -T ^^^m^T^^v 1 /^3*«< * t» . «<fc»M^7^^ * 

So 

^TO-ett^ fe5Hm@ V 1 fcifc «JE> ^StSV2, V3, 

V4, vs. v 6 mffimjEisjn^. fetus t -e> fes^iv 1 © 

T VS'-Y /V/^tSK . fe5t«HV 2 ~V 6 ©T©^rV>t 

25 /VdSgKJ&O. *!3§l«teV 1 ^T}-«#*^^ s 7^^ * tum#«# 
$ ft. feltSV 2 ~ V 6 ©T t^iJltf ©SAI: 

B£lh LTV^S.tf fS©^^ y Hf>fXtt2«fi5xt ITV^. 
gcfcH^T lftt, <sa&«*V 1 (illffl^o ttSTfct 
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m^V 2©T®*7yVt/^ s i< ft 5 - £ , 2 o <D «4l V 1 , 
t> ^ fb *t~ <5 <> 

F UB.oflEa£.*a V 3 ~V 6 ftilfitftotHltri^ 

10 iiiV 1 ©T©* a fVv^t;i'#a< feii^v 1 

FSrf ^tlolsl^fiiV 1 , V4~V6 ttllftl^otil 
£7£^Lfc V 2 Sr *g 3§ l£ 5 „ - <fc 

9 . $g 3£ m @ v 2 <d t <£> *r v *s -y a* & $SI < 5 w t -e . ^ 31 

F^l^ll^feilSVl, V2, V5, V6|i®t^i^o 
*U£ J; D . ^|V4 0T©^ry^ir/^S<45:J:t, 2o 
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F£7£/& L5.ote3H«^ V 1 , V2, V5, V 6 & ttte ^ o 

- ©t|!|T 1 fr'bftMT 6*T*©- J6 © IS 1ft J: »). x <lte 31 « ^ 
10 Vl©T©lfftS^, V 4 COT* t»<E2l £ tl5o w 

P$ T 1 ~T 6 » S i£ *S 3£ * * V 1 ~ 4> V 4 <D 1 «S8©litf 

KlSt#F*^*UiolE3S*«V 1 , V2, V3, V6te{£« 

j: i: t? . 2o(D«^V4, v 5 £ & mffi #7* & f& & ft . 
liisv4©T©^7 i y^t/n5 s s< ft 5 ^ £-e. ^ 5£ « ® v 

25 ^T9ttt, fe^S@V 5 ttiStff t^ottiTI-t^ 

#F£?£/& llo^itlV 1 ~ V 4 lit fitlC^otitlri 

•jg 31 ^ V 6 (D T <d i$ T ~y *s *r sis < ft 5 i i:"C> 2 o m @ 
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V5, V6|:i5«f*f!»^*^N g^IiV5©T©ff 

#F *?gJ* llofe^tiV 1 ~ V 4 M^o Xtta*:^ 

5 /fc U 3: f: "C * ^ltgV5*ttttlft5 0 m 
3£ * ffi V 5 <£> T <£> # X :/ f ^ ^ fl 5 ^ < & 5 - tX's &T£n,MV 5 

fff 2* # ft $ ft S o 

5im^V 1 (7DT^>^7 i ^^ J r^^ S ^< & £ - tt, 2 O tf> « @ V 

6, V 1 ici^tH^F^^^^ns ^i«gV6©Twif^« 

& & femnm v i in m *> 1- s . 

15 ^Lt, Nf^JTI 2-e#. ijte 31 « @ V 1 fci: i*5 *flE £r ifc o T « ^ 
T^«^#F^7^^ Llo^lIiV 2 ~ V 5 ttte«!fcl£«o T 

tt«g V 6 <DT^ft-^*W^^T^^I»@v l <d T 3£ £ ft ^ 

20 

;©H#JT7^f)H^Tl 2^-t?© — 3£ © JB lb ic J: 9 N IS 5£ « 
S V 4 © T ©ft #m^3S. feSlliV l©T^t^l^Ji5, - 
C^|T7~T1 2 lil^^^/i'^^vi^j.ve^i^i 

2 ^T^-IOliT', 1**1 TO^TteaHft^V 1 <Z> T J- ^ 3* £ 
tiX^frm-%-nffi&. lW*^^»tlKH*:*i36m*V 1 © T * t? 
ijte^l £ ft 5 „ ^Lt, B#£«J T6£B#*]T12 (TOtfl) ft? 
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tt, mffim$k& i 8 o m-rhtntfim (mm) t^otv^5 0 
h#£ut 2 tmMT 6 t-e-b, mmr 4 t T 8 ^-C'^mit^^^si 

:©j;5i^ -h is id £ ft fir , 6 mmm<o i / 6 mm (6om&te 
5 -fft) -e i mm i / 3 mm (i 2 0 ^#r*n*ft) -e 2 h^^k 
1x2mm (noMfti) 3 «@^^mit^^-e^ . 1 

^ ?IJ £ <£> # ^ ^ — ISCCD 1 3 2 }31 O T N s m ise an 

10 ^sii:^^m^vi~v6Sr*ii^^ffibT:^. m^mmn 2 1 

^IT, gjtfet^^^ ^Vl^fe*V6<Dl^i (06 ^ 
lfcTl~Tl 2) £ «9 , i^ifc^J ©ft-^«#^ >- ^ 

^ 7 ^ — is 3 ^ F D SI ^ U t % s m ^C^J -ft » * 

— s?'s ^ f d i-su^ bfc t % ^sfc?ij<zMf temm 
urc^o-r.s^y-bmffi v 0G £@^«jBE£ufct^-c. m 

£-^T -7 n — ^ ^ y^77a-i; 3 ^FDSr^ P 7 tfct, 
^ 9 tf>R#£!| T 7 ~ T 1 2 tz: "C ft # m # 3: fi itt 35 3! Us tK^^^"^ 

(j|Ii!)710 0O^^) <zMf -*§-«Wl-/& CfcB#^ 
25 ^J^Pi^<t^-^W7jm-^im2 9 0 ^&a*tSwi#t*5. 

ffit5(DTIi^<, ^ic^iJ £ Ktfc?U i ^ov>T. ^ft^ft^3?:^ 
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H 7 Jir^BI 8 tt. Sit^^W^V l ~V 6 - £ 

5 ig -e £> 5 0 * #1 x . iieitivi~v4?:*ffli, J. o 
io sp i 20 ©fs-§-m^f^«^^msp 2 i omsia-rs^^©*^^ 

^WzW b mW:W k 1*. H — TK^^Jl-^lt^SHlfe^tt^V 1 ~V 

6 ©ffi^J^Ift i 5 tUTV^5o -©i 5 fc: ^ * — ~ >- ^ 
tSKtt, fctx.«08 (B) fcfc^ttfc^lT^Jtfcfc'^-^ 

15 ^ j/i-Hff J; v> 0 

r <d x 5 m - x*. iitfeitiV 1 ~ V 6 , 3s^y 

- fvoGi o mil & if <z>m^£r*Ji 

"C * il <Z5 S i£ £1 ^ A' * <f> V 1 ~ £ V 6 «: JH V V £ t> m ^ ^ — s 
ICCD1 3 2 & IS ft < T % , 7P- fr/^f7a-^ay 
20 F DfflflUl&fBT'^ £ t ^tf 5 C o * «? % 

73 ft # » 2 9 Od^NF^^J^Pf^^-^SrWS^X^^^^^r^U 
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i^©J:5l^ ItCCDl 30j5ii;^^ItCCDl 3 

ixn-oit^i^/i'^ <j»v i ~ <t> v 6 -vmW} £ frl 5 o 

mmmm^mr^K . 11^1^/^ <*> v i ~ * v 6 zm^vfr? 

iiiccD i 3 o <Dmmwt<ow\m\zMj&ir 5 v?? * 9 ^-ete^^ 
ttfc^-^ioflr-^m^r*. — ieccd i 3 2^^itt^t 

Vl~<f>V6<E>lJlS8 (EI^LfcT 1 ~T 1 2) ^*3V>T, ft # 

25 i/FDi;i£iJjt1-£J:5^£;fr-cv^o £ © «k # $c © ft -*§- « 

f ^70-7^^X^7*7^-^3 X F D l£ PJ j§ U fc £ # }C . A 
n-v^^^^y^— i?3 > F D K: £ij 31 L £ £ s ^ l& © 

25 



WO 03/107661 



PCT/JP03/07496 



4> v i ~ * v 6 tern?* vtz.*^ ^ z/ yx-mWi-r z t . m^v&wl 
fimmmm (t i ~t 7 ) <Dmm t6i:^^t^7aa, c, e , 

m&zn. «#&m£&2 i o cxtEfffi^i^ ^ 

#«S*fflS*b)*£6> K1**«H** 230*3^TJ?CDS #k®l3S 2 5 
0 £r^* U-C^lJ51^^ 2 7 0ia7J^5, 9$M T6iNf^T7 
t\ 2 7 0 fctt-fZ mm$l'<fr* S P ( n ) ©flUHK 

■f- ft =b #1 31 ^ ^ ^ * ^ & 2 8 0l;lS*¥i2tJ;oT, l 
7^y^©5t>©*7AA, c, e , ... £ v^fci^ifc?iJ<z>ft-^m 

rr-c, U9J»A, c, E, * 9 a b , d, f, 

...©ffit^J©^5-SitCCD 1 3 2 tf> S £ fc£ . % £ 0 J? S ffi *i 

© # *b # 1 8 o^niiits j; 5 i^i^otv^fcfe^, 
mmnmvT i ~t 7 \n&^x % 9 j» a, c, e, ...<D^mn<D 

m^-n^ifi? T ^ Is 7 — * yFDt»*Ufcl**T 

#^AB, D, F, ... W ft & ?!l O ft ■» tt W . 
-f V ^ x 7 a. — v 5 a ^ F D fcS^ LTV^ifeV^ 

?U31iR^/V* 2 8 0IU!) tK¥^^ Ufc* <Z>B#£!l T 7 

— h RG(D *4 s'f!rtytUT7a'-T'f V ^ ^ 7 ^ — a ^ 
F D £: U "fe ^ h l/^/KClLT7P"f'f ^ ? *f 7 =u — 5? 

So 

SitlS^^ * v i — * v 6 zm^v tc? ^ 5: ^^-ewtb-t-s 

*l3jfO*7^A, C, E, ...Ottf^ m^l^x # 7 A B , 
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D, F, ...Oftft?3©(lttf J^^n-f ^^^7*7^-^3 y 

yFDCiits, #*flfr±. «#^iH^> 

(fir ft 1 8 otf tvTv^5©r^ Ifc^n-f-f ^^f?*-^ 
^gSc?fl ^Sf IS, 7 n * T" W I/^X 7 a — i? a ^FDlCti 

5^^, .mw^ffiSB 2 i o cttffffd^ £ tt (flr#«W3Ssss 
^ffl s^K * e> ^*MJP££& 2 3 o *3 £t*c d s mmu 2 5 0 3r 
m & \,xpimiR& 2 7. 0 {-ATj^nSo mmr 1 2 tnk<D^^^ 

10 S»3^©^^0 T 1 ^t©r s 1t\ ?iJ3g3RS& 2 7 0 

>V X S P ) n ) © $ ij $P > t4^fe^I^^^^4^» 2 8 0 1J1J: 
STK^tSt i oT, ly'fV^CHW^yiB, D, F • • • 

#H 2 9 0 tfci tj £ 5 0 

o^<omti&fti&£ j &. -^©fflTjft-^^ 2 9 0 ^<d 

rfl^©ft^*#^^^^^^^ , J < ^i 5 i^^#^m7j{f#jm2 9 0 a> 

ffl 7J ft -5§-0 2 9 O^bffl^JtSr ti^t 5 e 

.t t*««t#i) oftftftittiamift.-ciootinfttijaKii 

— y^/r 7a-^ 3 ^ f D £ 4£ U ffl; ^ 4£ it! §B 2 1 0 £ i~ 
tftsf— fVOG^tltS r. £ £ 9 „ 31 ^ — FVOGtl^S 
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mm^m^^ k-rz. t t „ fcitucDs mmn 2 5 0 sr ^ 

£ % « W & ffl 2 1 0JeJL^K)HI^%«^f^tHfR2 1 OO^cirl^ 

iioii, ^tb^tatB 2 0 0 fc&i? z> N m^f^ttj§P 210,^ 

i&fjjlj RBgB 2 3 0 . CDSftSa 2 5 0 , j3 i 2 7 0 |C 

io o (a) fiing&E, @ i o (b) ytWiW?*nw-r z> ? j ^ ? 

^ <Dm&t&mi$ 2 o o^*5v^T, mffiwimn 2 1 cm, ccd 
®fcm&m* i o icrtia© turn w^sr (/Dryy) 

5 & 19 . IIMOS h7y^^^ (DM ; Dr i v eMO 

15 S) DMi, ^fMOS h7Xi?^^ (LM; Lo a d M O S ) 

Sf^ttSMOS b7V^^^ (RGTr) SSCC 

d i 3 o t> (om-%-nffi&m&m-&Km&T m*m * 

20 H-cra. i ti^©y^^7^-p7i Ltv>5^\ m^:^£> 

HMOS b^/^X^DMOy- b te> lltCCD 1 3 0 
^6)51^^— f VOG?:7>t-Ct^^tt?)lftSitlrf 
n — x W y/r7a-t?3 yFD^tii$^> *fcfiS-^«WSr* 
25 WfSfcfeoy fey b Kl^^^lIVRDOMfcllfey b ^ — b 
R G ffl <£> M O S b^i/^^^RGT r ©y-^^ii$tltV^5, 

T.^m^'J (odd) £ #H£?U (even) <D 2 70 # <D it C C 
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Dl 3 0^ii$tt> 7B-f < fV^7 ! 7a-5?ay7V^FD 
A & £ ft T V> 5 o 5ty hKi/>f VtlVRDft, 1IVD 

5 — h «JEE VooiSffiP £ft, y-fei/h^-h^RG fcMf -5§- 

mffi (D &i M X* V v h Y'*J\>* * R GflSfPflD £ft5„ -t 

10 LTBf*flr-J§-£UT2&ffi£ft3o 

ntvAfc, m m <d m y y b^-h^RG^/^^s:-^ 
5 a B^te. «j« y-*y * n t<d tb^-r ^ if-^ t 

p * fl* A £ ft > * © y * y M<£i55^7^y^5. 

A^^A* m J: 9 a k: A^f £ ft 5 o t5 

20 y ir y h B# £ pg«tel$£«;/e»*»ftT«#*4fc#fll^-**5. - © 
£ £ . * — A* K ^ A * H P £ A' * 4- x. . ^©^©t&lrC 

£ h ft 5 o 

^©^. #I31#^/v;*3=j£$B 2 8 0 r: «£ 0 ?UiSiR$& 2 7 0 ic^ij 
25 S^^/VXSP (n) <£r^jtS^£:"C ffl ti (t 2 9 0 K U & 
m # iH ti -t <5 a £ ©S&ftMzHsv^-c. tfeffi LTV^ 5 n£ IW 

b )) y ht&lr^liiUtV^i^lr^tl-btv^o ^ ft tt: , 
^^ocDs*Q ! s : gi52 5 o -ft -*§- « & £ y "fe y h UtiLV^&fc & 
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T? 5 o 

^ m 33 # s Dty h t m m &j if * # & s ^ n o ft 

10 ft-fr^^H (ttt^ji) £r&*P-f-3 C D S M3g$P 2 5 0 &ftffi VX 
V>5fc*^ CDS (ffiil2m^^7 B yv^) iilui!), EtffO 

^-^H^^^ — y;>f X (FPN; Fixed Pattern Noise ) t> IrI 

15 &*3 N 2 1 0 {i&Mt S^m^-f ^^VM- £ 5 2* 

* fc. m#&ffi£& 2 1 OilBlftfc, 1ICCD 1 3 0 £>1gi&?iJ 
(^M-C«2^J) ttbt, ^rtt^tblO(D^^f!jlSlfP2 3 0-^ 
20 CDS^®^2 5 0$r^tt5f::tt-?J:<> *^®^^^**^J^> 

£A Jh © #1 . 2*©iECCD 1 3 0 ^^(31'9;^f^ttl$iJ2 1 
0 ta if =Sr m ft 7c © X h 5 > t>*>^A,3#£A_LZ>Sii:CCD 1 
25 3 0 o § 1 o^m^&ffiSB 2 1 0 D S 2 5 0 42?* 

^tt. $ £> -5 ^f^Uttl it J: v\ i © # j& -e . 

istnot, m i ?-mm j $ 3 ffi^^*>*-Mmb-rzt&x%z> 0 
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HI 1 0 IC^ Lfcm#^ W*P 2 1 0 tt % 7n-7 1 ^^f7a- 

5 ^n-^^^-^^-h (197391 ^ 

ISSCC DIGEST OF TECHNICAL PAPERS (T-Y • ^ * • * * • 
. ^^r^^^b ^-^f * =■ # /l/^w* — ) p P 154~155 

y b U ft *r # it S feftx &L&L<DT is 7 & ^ X MM 

Elite, Ifflj&1^ 2 0 0 tfeitS, «^^ttilH5210. *Hr 
^fiJRStP 2 3 0 . C D S WkMU 2 5 0 N & X Tf M M 1R U 2 7 0 K 

©Jg 2 «lttfcfcti§B2 1 0E*te©EJ&«:. 

20 ^^^^JR5^2 3 Ob k &m^X, t V * S> h 

£S'J* flf «6 ftg RR 6 - £ fc#m^ s *> So 

m*mm£& 210 £ft^j&5>tfcffi^©m*MJP££B 2 3 0 a £ © 

M iJl . if^^l^MOS h7^v?^^ 2 2 0 a^lH^tt^ ffir 

tttHBttt 2 3 0 ate, it^j&ftm&mmmmmc a *m-r%o ft 

25 ^$IJPS^ 2 3 0 a ilH/J ft 2 9 0 © 18] fcl » . ft Jl ?'J 

II?MOS h7^^^^ 2 2 2 a^E^tltV^o ^fc, tf *fe 

mg& 2 i o t y-fe^ h^^j&#&mm<z>?i?*MJRBgi$2 3 0 b a t 

(Delete, Dt^if^^I^MOS f7V^^^ 2 2 0 b^ 
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SL&m-r s.**«Rtt 2 3 o b t m^m^m2 9 o t <Dm mr*. 

P -fe y hfct^J&^Jl^JjSiRMOS h7^^^? 2 2 2 b #@B£;ft, 

-cv^So m^^wifP 2 i o^^^^a^ii, m i vm&m tm& 
5 -e s „ 

5 £ # m»Jt)*»llRMO S h7^^^^ 2 20 aSr^->-^> 
JS^AtPt? hm^J&ft&T^tl £ ft T V> 5 t # , y-fery h *t 
^J&#5S^MOS h^^v ? ^^ 2 2 0 bSr^-^^-r-5 0 t5i, 

2 2 2 b £ff-^J&#ffl?U58iRMOS h 7 2 2 2 a £ IKK: 

tyf5. t5i> til^ittl2 9 otft, pt^Jill^i 
15 ■)§■ jfc # # MB ft 27 £ ft * fl-tttt© CD S Hlj^ieiA^ £ ft 5 o 
C D S HJ^'C^^^-S^W^n @ 1 Ot^^tlS^ 
CLi*-;vK§tChtft#tt^5. rftbe)^*^-?^^ 

20 ^tttf-t? c d s ^ssris-r £ t ^-e # So ft t? c d s mm & 

#<t5ii^tt5fci?)s CDSEIi&T*3&&"t"5$6 : if«:'h£< 

si 2 ^w^.s$p 2 o oo^m^^^sm^-^aiu^^^- 
m-^mmn 3 0 0 «u 2 9 0 fc««s£ft* n-*? 
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o £s ^^/Wb£nfc#^x-*£iw®#i*^?2®1-3iii^ 

5 flUBfltfR 3 2 0 £ * *r y flJ#P£P 3 3 0 t <fc » , ^BKS-^S* 

is: «£ 9 . 7K¥^J<^^Ir1 ^M^^«Jo fc^&fH§-£#5 * ¥ 31 

10 gfl £ LtiitS o 

£fcii#*Q.S!H53 0 Of*. pj&fEtl$P 3 2 0 ^b^#-W£*bfc 
Iff^f-^^Ttn^llt^f ^t5D/Af iSS3 4 0 t , 
D/A^&gB 3 4 O^J:9T-7-nj/{f-^^^^$tbfclf-r^-m-^ 
l^^^V^X. & 31 7 * — y KO-Wt*»5NTSCflltSr4lS 

15 f5NTSC3y^-^ 3 5 0 h NTSC=»f< — ^3 5 0 ^ 

U 4 3 6 0 t o 

r©f ^^V^T,#1^§|5 1 2 0T-ft«^i&£*Lfc{B-5§-«#te> 
^tL^H^t-^-t-^SitCCDlSO^fc^ttl^^^o ilCCD 

20 i 3 o \z.ffi&m & mum^nffi it, s^^Hitsit 7^ 

1 m. t LT7P — -f >^f7a-^3 ^FD&^LTfl;#^ffl 
§15 2 1 0 B# # #J J® I- 3fe £ ^ 31 £ ft 3 o 

m$P2 10^-C*J£^t-^^^^^tb, CDSfei» 2 5 0|:iD 

25 ^- 7 -t y b />f ?d 51 tR ^ 

2 8 0 |Ci5?iJI^^2 7 O^M-r^^K^^S^ti^^ 
(9 x ||i!)71 0 0^*3ft6<@^O^3fe§Pl 2 0 fct^tSi 
&ff # fl* R# £ ?IJ T? ffl # m 2 9 Od^ttl^^ttSo 
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IH * m 2 9 0 ^b^^^J-eW^$tbfe^*^^3teSPl 2 0 

3 i o k x y a/d 320 t&$j £ ^ 

m 1 mM^m<D c cDB*i^i^4o©t^t», site c 
d 1 3 0 <D&mw t mwcmv&m^mffifrtifftmx-m mmm& 2 

i)71 0 0^*5ftai@^^^^l351 2 Ofc^l-jS-rS^^ff^-^NF 
3E 88 M * ^ St I- o T <£> ^ B# ^ nit £ M @L 11 J=r & * #J 

% tbx®^iBitifP 3 2 0 e> < s * * u mmn 

3 3 0 J; !) , Htx!)7l 0 oo®^^ra^*j-iSi-5J:5l-» 
& 2* b#<d Simians IB 3 2 0 or K Sr^^-f- 5 £1 t X, 

V T 1 0 0_hO«^®^1f^^1ii^lBm^3 2 0<7)®^1tm^d s 

m — v> BE #1 t Z> o 

-©i 5 tUt, fcittf»»** 3 2 0 -l~ 3 2 0 - (2 
n-1) lc & % 1SCCD 1 3 0lt»tt5#»?llfc*>ofcftt« 
^t^^i-SPI^^-^ £r*&$3 £ itr> *&$3^*&3 20-2-3 2 
0 - ( 2 n) Mf*> SSCCD1 3 OtfcMtSfit^^fcofcfl 

m&&n£.-rz> m&frte, m&mm & 3 2 o^^^^^^3 2 

0-1-3 2 0 - 2 nl:o^t, Iff-^lrIl^>yT/vf- 
*£LT^^ttJb. D/Afiia 3 4 0 > NTSCai"*— *3 



34 



WO 03/107661 



PCT/JP03/07496 



5 0l:^l/T7>f^yi^f 3 6 0 i:i*t5 0 

tS§P 3 2 0 b &m-(omW b #5 J: 5 5 ftJ^ 

g& 3 3 0 J: 9 s Pi^fE@gl$ 3 2 0 ^©f - * $3 # & ^ # 

E ^ ^ ^ ^ ^ N ^ ^ 5 - « ^ ^ ^ T * f * ^ < ^ ffl ^ 131 ^ J ^ u r ^ ^ v " ° 
■f-ftfc>t>* 3te-f\ M^IBUfU 3 2 o {£ov>T ©te*fcSB#<0«5£EI 
£08 (B) fc^i-J;M£>Wlfe1B«*B3 2 0©te*ft«#*:#* 

m&mtm&m&mb\z&n> a/d^&£b a i o a> 

a, b, c, d, ^w^m bmmmvf-? ^^^Km^m itd 

/Al?W 3 4 0 l:Mt5, 3ft^^ U 

Tl 0 0 ±<DWiWLm@Lm i &b7* J xy^-l 3 6 0±O®#t^r!^ 
— 05 BE #1 }c -T 6 r i /5 s T* # § o 

4 ^ ft <ommWi\^i& vtz.m.%L<o *s y u * * ( f i fo^d) 

v % y t 1 o o_h^^#®^ff^oga^Jiig{i:^o^i7K¥ 

7^ >- # <z> 3% ?U tf> ft 1- 1£ & ^Srdcsp^lRlfc MB 

ccD@frit*^<^Mit^#< u Rim ib « m fc stMFc c 

D (D ? n 5/ ^J^^^c^pgJfjd^^Pt^H^TsTK^FC CD £r ffl "f l£ > 

<a site cD^ifii: L-c^^fJ-em^^ffltu («r«T?r±7 



35 



WO 03/107661 



PCT/JP03/07496 



mm) (Dm^^nm it, i^tsr u^ttSo 

©t^fei©tffi $ 3 - £ <£ o T . Sit^^tm® 

Ittk Site c D^iJ^^^rsi^oil^^- h ^^s^c (lu^!J-c 

g^tti^otiUftiuiu-c, cd s m^4>^:^#,(Di5]e&^^ 

lc « W ffi fM* b *t 5 w t K t£ Z> 1t «> , ^ Hi & 1 * 

>f ^ * «r ffl T ftd K-r S w a* -e £ 5 o - K. J; 9 . ^^fi^7 

& X*% , S/Nlt©^&^®^l:#5 -i^tl5, 

81'3&tJt8l4li, IliSli®CCD@Mli^40 



36 



WO 03/107661 



PCT/JP03/07496 



o^7##j&f&^-f5ia!?fco-c N iiiccD i 3 o tmttit&nn 

2 0 0 t ©i^Sf^ifif ©¥II^^tfc5o - - T?, 0 131- 
— ■7\ZL b , 2oOl©^5-iiCCD 1 3 2 (DWLWtOMWT&M 

o ^ 9 N 2m©1 I ^>ii£^&£UT:L©*4>$l^b©!2g$!K:j&C 
T ^ S — if CCD 1 3 2 <D |£ ^ 2* III & I- ^ :b 5 £ 2 U T 5 o 

15 *5 % 013tli, 7h £ & it . *7i^A^7AB©||t5 

Sjt?iJ(Dill*5j;t;*7^c £ # ^ a d <z> -f- 5 S it #1 © © 2 
loO^^-yiiiL, # ^ A B h % 7 J* C t (Dm\z.XM 

fc £ & f£ . # ^ A C , DOtJSit/^^AE, F tf> 2 iSE & 1 o 
«ffi*r&«EUT 1 feJ:V'»o @ l 4 t^tl 2 f itt> Z<D1&M 

37 



WO 03/107661 



PCT/JP03/07496 



ai5ii, mi mm^m<D c c d s^it^m^ 4 o ^^v>-c. 
$ ^ ^ 5 ^ ^ ^ ^ _ h o ^ ^ 09 , afet*K:*ffi£te#wflf<B#iaiii 

ogH^^t^/v* <*> v 1 ~ ^V4^3]^n$ti/^ts3i«:^v 1 ~v 

* 5 fc*i&a*# b 5 o fiP ftmm K o v> T r* , 

ft*3, i <Dmi&M ti. mn^^r y MJ->f /h $ v^ t Kite, 

ii©CCDi^Iti^ 4 0 ^^stccD 

o £ <9 , 2^Jc9Sil[CCD 1 3 0lrlo©7n-7 1 'f >^77a 
— $^3 >'7 , /7 , FD AH^rot^itUp? 2 1 Oti^WtiM- 
It V^ 6 o 



38 



WO 03/107661 




PCT/JP03/07496 



m 1 6 (A) I^fi5(^ 7n-f^y^f7a-v?3 yl: 
&te&mW.G CD 1 3 0 (DfrMMfr bmm?— bVOGiDElS: 

fc«L, H16 (B) t^ti5e, ilCCDUOOljR 
^- MOBHi^gjtcCD 1 3 0©f fcit^Itfe^iitfi 

^©j: 5 * ^ 3€ * fc i* & 0k £ M tL It. flg i> m 

15 ogtwsai^tns. 

<D|i^*(D^T:^ii^©»^#^t£>it*fe5i:filSb^v^ 0 hit 

3£ U HJS \Z f* « * <D WL n <D & 93 £ 5 ^ * *t X *5 9 „ M ^ $ ft 

gij |& $ ft fc « & 31 93 £ LtilH £ ft # <5 o 

fcitH, HBHI^itH:6Si/6ffiii^4iS/4ft 

m:&/<svx b <D H *> y> "Cs 2 ?!i ^ 3 Rg £> -?\ £ <9 # < tf> ?IJ £r 

39 



WO 03/107661 




PCT/JP03/07496 



Itfe^lS^C CDCftJ? ►) tC S D ( charge 
sweeped device) *J1 © % & 5 if . « ffi & U <0 %> , f& V> 



40 



WO 03/107661 




PCT/JP03/07496 



n -t if 3* © ^ is IS 2 ^kiib^© @#&&^^» 



41 



WO 03/107661 




PCT/JP03/07496 



3fct5 £ £ T-ff^m#&#S3I§g&:<z>^3fcgB i . tu 12 « 3fc §U tc J: 

5 t»#fc«ria«#*#Sr«triBSiSc^io^iRii!i*gsi-t-ssE^im 

5^ ~f* o 

afr <0 » ft — h^^i-5lf^:o^lSm6^^ia«^)@^:m^ 

25 



42 



WO 03/107661 



PCT/JP03/07496 



12. ttrsaa^-^— b^©M3j»tt. p^-r s te© Miam^^m^ 

13. jjc¥?0*5 £ t^Sill^J <D&jjfo 2 ^Tn^l-Sa^J & ft, 3fc£r 

ft. «r ib s e 5«j # te aifu i t> $ ftfcHtfis^f £Pf 

T^ft^ft3ai3i:{jiH»t h ftfc, HutBif-i-m^^^^-ffi-rTc^ 

14. iiu IB m ^ & tti £im , mmm^-n^^mmmmm^^^^^ 

tc %. fc ID SI -f b -T 5 7h «> 05 y iz y h ^ — h^tulB*#^tti§15 
rfcfc^i-SW^ofcHIBl^fclBJfeoHffcaffe*^- 

i 5. hub « ffif tfe m » » , ttrflBflr#««f *itr»w*flr*K:aEjft u 
^ i£ *u #Hfc 1~ 5 *e> <z> y -fc- s/ h y — h*Kr8B«ffiftttmw 

i e. ttriBmttrifetiifffitt. mmm **«f sriuia u 
r^ic^ri-5it^<D^s^6^fciB^«D@^^^#^o 

1 7. «r IB « KIT ffl . fu IB ft « if £ itulSPiiPMf -^(c^m b 

iTtlc^-t-SM^o^H^l 3 ^HLfB^oHflc^&^f -^o 
18. ttrlB«Wtft BulB®mm#i-*5 it 5 HufBft# 



43 



WO 03/107661 




PCT/JP03/07496 



2 2. ttfisp^-r 5 m ifc <z> s a ?u to vn-t © t& ib « w tfe ffiffis a* . 

2 3. ftulBP^-T S^ftfc^J l-oV>T © MIB«^f^lil^^N $ & I- 



44 



WO 03/107661 




PCT/JP03/07496 



ttbtixtsv. ^titi©«fttii^(of st> Silt 
m <d m$r & m i® <d ^ ti ^ ti & e> m t> £ *i it m ib® m m # 

2 6. 7K¥^J43J:t^Sit:^JO i §-^'fSj^2?fe7c^^@B^J$ttfc^^ 
25 2 8. tfrfBSffir&ffilBtts Hul2^#«#cO A^M(-> «&IBflr#« 



45 



WO 03/107661 




PCT/JP03/07496 



2 9 . 7K¥^lJ*3 i Tf-mW.m<D&j5\p\ K 2 5u :|£ {C IB ?IJ £ ftfc^ft 

# iri k m tj* # ;t ^ r tc £ 9 „ tu la tK ¥ ?!i <z> ^ rRj m ft a* iff 

15 o tcmm.m ^*mz> mm.^m 0 

30. Bff^sac^im^^^iast*, 6 tamwi-emiti^tt^it^^^ 

3 1. 7k ¥3*1*3 J: U*fiit?iJ(E>*g-;£[Rj 2 5c ^ Id IB $ ft. 3fe & 

m^-^i-^iii- 5 m#tfc fflSK tfr fa a it ?u * flf si f» i Mia 



46 



WO 03/107661 




PCT/JP03/07496 



47 



WO 03/107661 




PCT/JP03/07496 



FIG. 1 



mmm 

t^0V1 
0V2 
0V3 
0V4 
0V5 
0V6 




30 



1 /21 



WO 03/107661 



PCT/JP03/07496 



FIG. 2 



130 itccD 



7J7AA, C. E. " 
*^AA, C. E, •• 




40 ccvm&wmmi- 



2/21 



WO 03/107661 




PCT/JP03/07496 



FIG. 3 



<£V3 0V4 0V1 </>V2 0V3 Vog 0RG Vrd 




V1 



V2 



V3 



130 MitccD i 



MOS 
FET 



132 



0V3 0V4 0V1 0V2 0V3 0V4 0V5 0V6 Vo6 

nfen r^jr vri rvri nfen nfen nfe 



jgam 
0RG Vrd 



130 SitccD 



1 32 SitccD 









nn. 


PH. 


jVOGl 


J_RG] 




MOS 



3/21 



WO 03/107661 



PCT/JP03/07496 



CM 



CO 



CO 



LO 



CO 



CM 





1 









































































— 1— 


- - - . 





— 

















































































































t- cm co ^ in co 
>>>>>> 

e e- e e- e- e 



4/21 



WO 03/107661 




WO 03/107661 



PCT/JP03/07496 



CM 



L 



oo 



CO 



cm 



i— CM CO LO JO 

>>>>>> 

e e e- e e e- 



7/21 



WO 03/107661 



i— i 



< * 



< £ 



4 £ 



co I col 



c c e 



CD LJoo| 

43 
43 



43 



gin 



WE 



csj LJlo| 



^ rTTTTTl 

> > > > > > 

^ e e- e e e e 



143 



8/21 



PCT/JP03/07496 



I s 






CD 




CSJ 


d 






> 


> 


> 







CO 




CSJ 


CO 




LO 


CO 






> 


> 


> 


> 


> 



CO 




LO 


CO 




CM 


CO 




> 


> 


> 






> 



S3 




9/21 



WO 03/107661 



PCT/JP03/07496 




HP 


|SP(n)l 




il i 










i 


270 




! 290- 



FIG. 10B 

HD 
0RG 

CLP 
HP 

SP(n) 
SP(n+1) 



Jl 



Jl 



Jl 



Jl 



l I 



41 



ill 



1 1 1 i 1 1 




Jl 



10/21 



WO 03/107661 




PCT/JP03/07496 



FIG. 11 




B 



220b 

'J -fey H£fN*#©ttta3K 



I 
I 

7"" 

230b 



1 i 






, 11 s 










220a i 


« 

Ca- 


I 


! L r J 




n 




j 222a 




i 




' 290^-- 




230a 




1 






! 1 S 


n 






: n : , 



T' 

222b 



11/21 




1 2/21 




13/21 




14/21 



WO 03/107661 



FIG. 15 



PCT/JP03/07496 



TO 12 T4 T6 T8 T10 
i i i i i 

T9 |T11 



(IW««ott' 




V1 



V2 



IS « 



V3 
lz 

& 
m 



V4 
lz 



FD 



VI IC#S 



v3\zwm 



15/21 



WO 03/107661 



FIG. 16A 



PCT/JP03/07496 



130 SUCCD 



*7AA 



RG 



FD 



mass 



6 

Vrd 



CDS 



A5>J 






130 iSccD 



WW— IA/OG 



B5IJ 



1 6/21 



WO 03/107661 




PCT/JP03/07496 




EEiggonaj 



□onnaao 



CM 



CO 




m 



17/21 



WO 03/107661 



PCT/JP03/07496 



FIG. 18 + 



17L/— A 



1 



+ 





. 



V-BLK 



— h 
V-BLK 



0V1, 0V3 
0V2, 0V4 




15V n 

0V1 % IT" Hr 



15V 



<DV2 



^iri_nr 

n 



IT 

IT 



OV,r— IL 



in r 



15V 

OV3 ov n * 
-9V J I — i 



L 



0V4 0V 
^ V ^ -9V 



JL 



-9V 

OV 
-9V 

15V - 

ov - ^JL 

-9V 



n_i l 



ov « 

-9V JL 



H-BLK 



0V1 

0V2 
0V3 
0V4 



OV- 
-9V 

0V< 
-9V 

OV 
-9V< 

OV 
-9V- 



J 



\ 



/ 



\ 



/ 



0H1 
0H2 
0RG 



^iruirir 

5V 
OV 
9V 
OV 



JUUUL 



9V ULIUUL 



18/21 



5V 
OV 
5V 
OV 
9V 
OV 



/ 



\ 

uiruir 

JUUITL 
JULfU 



IT 
IT 



Jl 



WO 03/107661 PCT/JP03/07496 



1 1 Mccd 



WW* 



FD 



6 

Vrd 



TT -T 

mass 

CDS 



A51J 




L 



DM 



FIG. 19B 



1 1 SlfiCCD 




19/21 



WO 03/107661 




PCT/JP03/07496 



1 • • i&vm.mm* 

2 • • mmm 

3 ♦ • ^Mfi:®^ 

4 • • 7* h¥J*- K 
5 • • SEC CD 

6 • • tMPCCD 

7 • • «ffiflfcfflSB 
11 • • Site CD 
12" mif &W£B 

13 [13 A, 13B, 13C, 13D) - • 3*Wf- b 
S • • WMS* 

20" if 

30 - • ^HAOiK 

4 o • • BfMtfe*-?- 

70 • • ffttftas 

8 0- • 5 is 

i o o • • Wtm.^- v t 

1 2 0 • • 

1 3 0 • • SitCCD 

1 3 2 • • ^^-ISCCD 

FD • • yu—T^ y^T^a-v'a >- 
ROG • 'iHity-^ 
VOG • -WW— b 
C S • • ^/v^ b yT' 

v i ~v 6 • • Hff^jUfMii 
$ v i ~ <t> v 6 • • sitt^t^vw* 
vog- -m&u?— hn& 

<f> RG • • PtyF h^/l^ 

Vdd • • KWf«ffi 

Xsg- -^fflU^/V* 

Vrd • • 3tyfKW >-«JE 

CLP- • ^ 9 ^TV^* 

HP* '^-/VK^/W 

2 o o • • mm^M^ 
2 i o • • nwtfcum 

2 2 0 a- • If #J&#5t#lMO Sb7 VS?** 
2 2 0b- • mti&.&M&MO Shy fit* * 

2 2 2 a- ♦ m&&.&mmm&Mos vv^v*? 

2 2 2b- • D-fey h^^ffl^Jil^MOS b7^^ 
2 3 0 • • 

2 3 0 a • -mi^^JPI^ 
2 3 0b- • $&2<Dl$imWM 
2 5 0 • • CDS^yggB 
2 7 0 • • 

2 8 0 • • mWR'<>V**E.J&% 

2 9 o • • m^m-mi 



WO 03/107661 



c a • • m*&.&mw*Mis&*. 
c l • • ^ 7 ^y&M. 

Ch • • jv K^A 

LM • -MMOSh7V^^ 
DM - • WW)MO S h7^^^ 

RG • • y-ty fy-h^ 

S P (n) • • WEBl>*A'* 

300" m^-vmn 

310 • • A/D^^g& 
320 • • Hf^lB*H:lH5 

3 3 0- - ^^y $g?m 

3 4 0 • • T>/A^&M 

3 5 0 • • NTSCaV^ 

3 6 0 • • T^f^/W 

T 0~T 1 2 • ♦ 

ti N t2 • • mm 



21/21 



BSTERNATIO: 



EARCH REPORT 



oterna^^a 



Internal^^^application No. 

PCT/JP03/07496 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H04N5/335, H01L27/148 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04N5/335, H01L27/148 



Documentation searched other than rninimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 
1^31 



. A 



JP 6-97414 A (Hitachi, Ltd.), 
08 April, 1994 (08.04.94), 
Full text; Figs. 1 to 10 
(Family: none) 

JP 58-209269 A (Tokyo Shibaura Electric Co., 
Ltd. ) , 

06 December, 1983 (06.12.83), 

Page 2, lower right column, line 1 to page 3, 
lower left column, line 14; Figs. 2 to 5 
(Family: none) 

JP 7-131714 A (Hitachi, Ltd.), 
19 May, 1995 (19.05.95), 

Par. Nos. [0059] to [0061]; Figs. 28 to 30 
(Family: none) 



1-12,14-16, 
18-20,22-24, 
25-31 



13,17,21,25 



| | Further documents are listed in the continuation of Box C. | ] See patent family annex. 



* Special categories of cited documents: 

"A** document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
- than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&T document member of the same patent family 



Date of the actual completion of the international search 
16 September, 2003 (16.09.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

30 September, 2003 (30.09.03) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



/J PO 3/0 7 4 9 6 



?m<omtz>ftwv>ftM (mnm^m (ipo ) 

Int. CT H04N5/3 3 5, H01L27/148 



B. 



«Bs«rfrofc*/Msam mmm&m (ipo ) 

Int. CI' H04N5/3 3 5, H01L27/148 



a*mnmmm&& 1922-1996^ 

n*m&mmmmm4:& 1971-200 3¥ 

ttmnmw&sm&n 1996-200 3¥ 

$m 1994-200 3¥ 



J P 6-97414 
1 9 9 4. 04. 0 8, 



±3C, 01-100 



JP 58-209269 A (ImSIi^t^tt) 
1 9 8 3. 1 2. 0 6, B2lT»f lff-l3MTfeif 1 4 
fr, 02-5IH (77?y^U 



1-3 1 



1-12, 
14-16. 
18-20, 
2 2-24 , 
2 5-31 



tyj #tP3SK)fo55:^t?fooT, ^gdtiftirfliKoiS* 



16. 0 9. 0 3 



B^B^fF/r (ISA/JP) 
^g#-S§-l 0 0-8 9 1 5 
JWCtt^HKflWHHTB 4#3-^ 



30.09.03 



5 P 



3 13 7 



03-3581-1101 F*3i8l 3 5 0 2 



tSPCT/ISA/2 10 (12^) (1 99 8^7^) 



Mk A : 

Wm&WmSk JP0 3/0749 6 










A 


jp 7-131714 a m^ttssMfm) 

1995. 05. 19, ^^#-^ [0059] - [0 0 6 1], f 

2 8-3oia (^r^y—^u 


13, 17, 
2 1, 2 5 



i^PCT/ISA/2 10 m2*<—i?<Dffi%) (1 9 98^71) 



